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A multi—factor comprehensive method based on the AHP—E model for evaluating pesticide residue pollution
CHEN Yi', CHEN Xing-ru', CHANG Qiao—ying’, FAN Chun—lin’

(1.Beijing Key Laboratory of Big Data Technology for Food Safety, Beijing Technology and Business University, Beijing 100048, China;
2.Chinese Academy of Inspection Quarantine, Beijing 100176, China)

Abstract: To evaluate the degree of pesticide residue pollution in different agricultural products and over different time periods, a compre-
hensive evaluation method based on the analytic hierarchy process (AHP)—entropy (E) model for pesticide residue pollution was proposed.
With this method, the evaluation factors were first selected from the results of pesticide residue detection, in which many factors, including
pesticide toxicity, the frequency of which pesticides were detected, the pesticide content, and the level of exceeding the MRL (Maximum Res-
idue Limit), were considered. Then, the AHP was applied to assess the degree of pesticide residue pollution in different agricultural prod-
ucts, and the entropy method was applied to assess the degree of pesticide residue pollution over different time periods. The case study used

in this study was from the results of pesticide residue detection on six agricultural products in City A from March to June in 2013. For the de-
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gree of pesticide residue pollution in the different agricultural products, the ranking of results from higher to lower by two factors,i.e., the de-

tection rate of pesticide residue and the rate of exceedance of the MRL, were cucumber, apple, tomato, green pepper, celery, leek, and cel-

ery, leek, cucumber, apple, tomato, green pepper, respectively. However, the ranking ot results from higher to lower the comprehensive
ry, leek b ppl g pepp pectively. H h king of Its £ high 1 by th prehensi

evaluation value proposed by this study was leek, celery, cucumber, green pepper, tomato, apple. For the degree of pesticide residue pollu-

tion over different time periods,the ranking of results from higher to lower by both the pesticide residue detection rate and the rate of exceed-

ing the MRL were May, April, March, and June, the ranking of results by the method of this study is also the same with evaluation result by

the single—factor. Comparing above ranking results by single—factor and multi—factor evaluation, the same and different aspects were found.

The reason for the discrepancy was that the evaluation method based on a single factor had limitations in terms of the completeness of evalua-

tion. Our evaluation model in this study can evaluate the degree of pesticide residue pollution more comprehensively and effectively, and can

highlight the difference in degree of pesticide residue pollution among different agricultural products.

Keywords: pesticide residue pollution; comprehensive evaluation method; multi—factor; analytic hierarchy process; entropy method
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Figure 1 The comprehensive evaluation model of pesticide

residue pollution

7l A BR T YL FR A, A 25 5% B IS YRR B s B S T
SR E A RS (VA TSN W] TR B &R ™ i A
5% 15 YL e B AR AR AE B0, NI 22 AETEA X BEAS [ s
] B () AR 5 15 Y AR FE I, £ A7 i B o (R BU R, DAt
SR B (] B AR R 15 e 2r B PP 45 2R
1.3.1 Bdamn G 510 H 1
AR A 5 A I 45 31 AR 2 @ 1 MRL AR M, X 4
PEIEA T RlG 5 RS B (T 45 3 SRR T R 3R IR
T A 245 1 AR TR TS YL S AN JE PR VE PN A
L T X AR i S A 2 5k B S YRR R T 2R A T
Hr, AR 1241 1 s .
®1IEHEFE

Table 1 The evaluation factors

15 Y AER ) hEM) mEEH) REEY)
1975 L1 Ml H1 Vi
2075 12 M2 H2 V2
35 Y L3 M3 H3 V3

1.3.2 A&7 dh PR AR B 15 i G VRO

NERE 2 RN XA ah v A 25 5% B v DL itk
FrEsa i, R 2 RO Ak i i5 Y i A it 5
JED T BTIEROR A E B FE PSS A 0007 20, iR R
T DU A% RS DR X AN F AR B B AR L, A T A
(RO e TN o SR U 12 RO X i AT b S
o GG B IEP E I E N T AR,
TR RS N TERf 52 [R5 3 R I A A — 2 1Y

BRI T S S 1 >0 5%, ST AR 1 ) Rt B AT T
s F ) 3

R 2 K I3 Bk 10 235 R4 P20 DE AR T) ] 43S =
o BARE HEWZE 552 . Hirh B2 Ay
A H A, B AR i R 25k B TS Yl A T 2R
PEA s D2 T i AT 25 5 VRN B 4545 i A
R FAFAE 2R O RV S50 5 5 322 M Bk 145
GV AR b o AU Z IR i i A T 28 G0 EN Y
HREWE 1(b) iR,

(DI 12 30

PR R T 2 ), R e B R 2 ) B
X H P A — B 1 O, BRARLAY 2 U B 2l #R
D2 A PEAN I EOR A L 94, PR AR PE A A5
RUXE RN J2 25 A A T IR R 12 PR R 43 3l i
BT E 2 b R SR S5 R an B 2 PR o

At | kR |
R | s || e | el | | e
w2 [ mesg | [ 2memn || 3w |

B2 Bx&EHE
Figure 2 The diagram of AHP model structure

(2) e e A ) 3

BT H AR 8 0], Ayt S DR A o TP R
P, N PP R S SR R AREE (1~ 9
P BE ) i B S Z ™I (R 2) A8 n A
PR LA 2 0 W R B B=(b;)....., HeH by AR iR
F 21BN 7 F R M EE M Z L

(3) R HHEF?

BEX bR IEIZE R T 25
FIALHE . MRS W R B BT ACE A A 2 -

BW=AW (1)
FH A B IR RFREAR , WA X T A B IE AR Y
FEmM s IC W= G w - w - w), WHA
it w A TR S R AUE

(4) F IR I — P A

Shyff 3R ) 8 ) DT R0 SF X R 7 A ke S e 1) )



201942 B

Wk 1, 5 — R R T AHP-E BRI 22 K TR 255k B 15 e P4 O ik 279

F2 FIWTIEREIRE

Table 2 Judgement matrix scale

FREE GRS

1 PIDOLHEALL, A [ E 2k
3 PIAICE ARG, T L5 35
5 P ILR AL, Hi 3 o J5 25 ) o
7 P ILRAH L, Fi o J5 A o
9 PIATLER AL, Hi HJE 2 o 1 o

2,4,6,8 b= A AH &I W g e [

ALK IR R RS2 Fo by, B AT St R iR
BVEZ R bi=1/by.

W HAT — 2 ) — B, DLE— 20 0 0 45 2 B FRAE 1)
RENS AR N IR B, 5 X ) DR R A T — bR
B, i HAE — AT AR A9 R L R el R BT A A 2K
e
CI=(A-n)/(n-1) (2)
CR=CI/RI (3)
K O —F 850 CR O — B R, T
FIWTHE 5 B WA — B 2V s n 222 VRN
BN, 24 CI=0 B, F W 4E B B A — S0, 75 0]
CIFER , BN —30FE B 855 o RI W BE ML — B0k 45
b, B n JEE RIS n 0% BEANZE 3 F/R o
=3 RIGn3THE
Table 3 Corresponding of R to n

n 1 2 3 4 5 6 7 8 9

RI 0 0 052 0.89 1.12 124 136 141 1.46

24 CR<0.1 B, B B (AN — BB B AE ] feiiv
FEL AL, DU A 5Kt 07 8 R A 1] o W BT A R 5 5 VAN AU
lia] 5, 75 DU 2 E R AR B, L% CR<0.1,

(5)ZRSH T

EWR ANl B A Z 2458, a2 R HE T
LR T XA T IAGE , M4 0K N IAGE
EE S MY ) = = R e ot IS A S R A [
AL

W=WiW, (4)
oA WO HEI 1P B A ] s We R
D22 2 PEAf R MR ] ot 5 W ok )23 R CEHE P A B
REFE, 52 1 P40 R TR A5/ 0 . OB & TR R T
FCEE 5P B0l 46 b 454 ™ b A% AN TR 7 X 1 46
b R AR R AT IR A, 15 3 7 )2 45 4
i HAR 25 5% BRSPS S VRN 45 L B AR i R
AT R

1.3.3 AS[R] i) B A 24 5% B T D2 VP

LR AR i BIA TR TS YA 10, RS A [R] Hsf ]
BR AR 25 5% B 15 YAl DL T 2545 PROT -5 HUAE, M TS
(E % AT B o0 Hr SRR 5 . i R AN AT 1 (o) B
IRo

(D#E N T 5 F0 HAR

TEX AN [R5 18] B F) A 24 5% B 9 Qe DL A T 2345
PRI R S AR PR IR, A5 A b A B T
QSR PR I (B BOE T HERE -

T\ xu x12 -- X1 Xin
Tz X21 X22 X2 Xon
T xa xo X x

Tm_xml Xm2 te Xmj ot Xmn

A TR S i FEAT VAN BORAEIS ] 5o P8 TERAE IS
(] T 555 A A i (B A 5 75 Y45 5805 m 5 SR 6 [1]
BB n 48 12K FR I 18] P RARAC T b MRS BV T
Xt INF 1) BE PN AR 2 5k B 5 e DU AT 255 RN B A
A H o

() N 7 STHRE

IRAE LR Bl R 1 4 (A6 15 S ) B S 2 I
Xt fie A 4 R AAS !, LR S0 Ar AN ] i [) Be N A< 2y
5 B TG Y AR AR DU, 7 BESA)™ W AE AN [R)SR A IR 1]
AR B 5 Qe RO 22 AR, WA ™ i 2 FH T LR
AN TR 18] B ) A 24 5% B 75 e 1 DL Iy B BE R I 52
P HAT R A . R R TR AT
DAINE S Dpa e

Py=xyl Y (5)
i=1

I Py RS AN IR T X 18] B Ttk A7 25 6 1
W oI o

G)HEN 725 R 8

AR - SRS R LA AT [l 22
SRR

ej=—kx2pifll’lpij (6)
i=1

k=1/lnm (7)

d,‘=1—€j (8)

A w020 VAT I T B EL, & 8 L9 28 8, T
0k ecl0, 115 d, 055 A N1 1 22 5 B 80, PR 7
e, DR R ELRE /R A A9 4R B RO, 155
22 57 AR R



280

URIEIRCX ity S 385528

(4) A R F A T
F e Rl 22 5% R0 T A AP TR ER
w,:dj/idf (9)

A5 d=0, FoRE j A TR FPE 2o T 5 i)
JE AT Z AT I HAEE w=0.

(5P 45

B FAREW=[w w - w w,] 5 1
Yo H B X 4 AT INBCR AN E = XW' = [E, E»
E; - B, B BERAERS ] TR AR 25 5% B TS Yo g
MR E.

2 HFHR5E

AR SCHERE A TH 2013 4F 3—6 JT 19 A< 25 5% B8 i il
S5 2RI 260 25 Bds A S PE A BT B 1 SE B 25

2.1

21,1 Ry Eh AR 25 5% B G e LR BTN
 FZ U3 BTt 47 d p AR B 15 Y I L A 145
BV o AR 2 T 2 1 TR R
V. H M L
Vo1 3 5 7
B(toxic)={ H 1/3 1 3 5
M 1/5 13 1 3
L 17 15 1/3 1
HR A A 25 K o 19 75 Y S SR T )22 2 1) )
WP Ry

1 2 3

I 1 3 5

B(grade)= > 13 1 3
315 13 1

F4 PUNERFEREIRER (FBS)

Table 4 The original data of detection results(Part)

; PN e s . R OB e ﬁﬁ K2 ﬁéﬁ*ﬁ#i/ MRL/
Z I TR A i T A 2 5k B T e BUREA TR s OF KZ FE mgkg' mgekg
PLEEAS S i 18] 2R A, %o A [ B 0] BE N 4% VR 9 v 4k 1 2013-03 i BERE % 0.002 1 2.00
AR BT RAGLHEATSR A VP S b, R 2 200 BRI 0007030
B R AR MRL R TR A St e D O o
T AR R ISR GAEM IO REIRR. ], v wm mmm B omis 001
'ﬂ]M 260 %Eﬁéﬁ*%cpﬁﬁ& 12 %ﬁ*&ﬁﬁ?%% ,ﬁn 6 2013-04  Fr3g MpHimk 1% 0.083 5 5.00
FAPIR, 7 2013-05  FHii WK L 00013 1.00
Y2 AHP-E B35 B 45 44, XF I 46 &5 4 48 33 47 T Ak 8 2013-05 HUN  BKEERE AR 0.001 6 1.00
O ORI B P A A SR A2 AT AR 9 201305 ERAURR @ 00017 002
SR X 5 2 LA e BB TR0 20 ﬁi . E e
— -06 3 B \ . .
(i ks B 12 2013-06  fF3&  mpdsk i 0.0378 5.00
x5 THEFRER
Table 5 Evaluation factors’ statistics
X 2013-03 2013-04 2013-05 2013-06
W+ E— — E— — — S— — S—
T BN AESE L TS HM B UK JE3E L T EM B BUK B3 PR TS M T FUR JESRE PR TR
Ll o 0 0 0 0 0O O O O O O O O O O O 0O O 0 0O 0 0 0 0
12 o 1 0o 1 o0 0 1 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 11 9 o0 2 0 2 14 29 0 14 1 0 18 3 1 13 1 1 0 7 0 5 1 0
M1 o 0 0 0 0 0O O O O O O O O O 0O O 0 O 0 0O 0 0 0 0
M2 o0 0 0 O O O O O O O O O O O O O 0O 0O 0 0 0 0 0 0
M3 o0 0O O O O O O O O 1 0 O O O O O O O O O 0 0 0 0
H1 o0 o o o0 o0 O I O O O O O O O O O O 0 O 0 0O 0 0
H2 0 0o 0O o O O O O O O O I O 0O 0 O 0 2 0 0 0 0 0 0
H3 0 0o 0O 0o O O O O O O O O O O 0O O 2 0 0 0 0 0 0 0
Vi o 0o o o o0 o o I OO 0O O O O O 1 0O 1 0 0 0 0 0 0 0
v 0 0o 0 0O O O O O O O O O O O 1 O 0 O 0 O 0 0O 0 0
V3 0 0 0O O O O O O O O O O O O O O O O O O 0 O 0 0

T« A R B R RIZART Rt LR [R5 20 26 ARG ER AT, RIS HR %2R 25 UK



201942 B

Wk 1, 5 — R R T AHP-E BRI 22 K TR 255k B 15 e P4 O ik 281

P 2% 9 1 4 D R 4 75 31) ) 02 DR A R B — R
PRI AR AR 6 T/ o 0 2 — Bk g . fn
PR EIZ 3L 12PP0 T RACE IR 7 s

*6 BEREFNE
Table 6 Factor’s weight at each layer
YA ey aptk
9% 2% 3% REE PR mE RlE
HHFRGE 064 026 010 006 0.2 026 0.56
— R €1=0.019,CR=0.037 CI1=0.039, CR=0.044

it H

BTN FRE S RS h &L Mk
R B R R A AR A A5 1) 25 A TR 45 SR an 3
FIF7R o
2.1.2 NI[R [a] B AR 24 5% B 5 ek A VRN

LRl ERAHTIR B S 8] A TR A &R i
B AR 2 5% B TS YL FR B, T8 A1 R AR (B 2 0 AR [
KA B[] 4 24 5% BR V5 Yo 1 A T2 B P E M o K 3—6
J &A™ i A58 B 2R B I 2 AR A A (S)
~ 3 (9) A5 B0 B AR 7 i AE I ) B PN A 24 5% B TS
LEATEM AR ABUE , i3 8 R .

A5 8 TR AR 7 AU 55 A T B ) B PN AR 7 iy
PR A 515 Ye 8 B EA T INACR N, 45 3145 ] Be () 4%
2 FR BRI P A VRN, I B 4 B o Aot D a4
o, AT 2013 4F 3—6 J1 A 24 5k BR 15 YL R BE H s 2R
Wk hsH 4H 3H .64,
22 BRI 5ITE

P AR SCHEE H A PEAN B AR A 31 119 2013 4 5 H R
AR 2 5% BTG Y L A PR A R R R AN
TR B A AR5 Y et a5 b X e B’ S o A
7 201345 5 F &A% 7 i rp R BRAGL H R RN AR 3R b o
BIGETT 45 HL R R A H R A SR FE A T A AR A
o R I R B ELAG AR 25 B L AR A E A3 L AR
BRI AR F8 A8 RAE A 7 AR A TR H A 245 5% B A
if R MRLARMERI A ™ S H 2t B 62 ATl 2013
AF 3—6 J1 BN T MR 2 5% BA K R T AR 2 40 1t
R

FE S ZE RS B 3 R T . B S AR
ARIRAGE H XA 7= IR THEAS K H R IR IR

0.6
0.51

I
n

0.416

N
~
T

0.186

011
H 0"—0‘8 0.078

E[EE SIS S V) NI G /T
RAEA ™ i Sampling agricultural products

B3 KEmERGZRBSTEIINERQ013FE5R)

Figure 3 Evaluation results of pesticide residue pollution in

RZGER RS Y5 HL
o
(38}

Pesticide residue pollution index
(=]
w

o
=

(=]

agricultural products(May 2013)

*8 BHER EREFSREE TN EFHE
Table 8 The weight of comprehensive evaluation factors for

pesticide residue pollution during certain time period

forah o A BN dBRE R R HIR

AUH 0.073 0.122 0.329 0.045 0.294 0.137

047
3 0.343
£ ]
% 5 03f
o
% 3
=
g5 02
oy f 0.111
K= 0lr
-~
$ 0.016
& o 0.008
3A 4A 5H 6 H

KA A 43 Sampling months
B4 AT201353—6 ARAKBSTREGTMNER
Figure 4 Evaluation results of pesticide residue contamination in

city A from March to June,2013

DR SRR A TSR AR 2 A R B AR
R, BN SER Al 4 R AR B AS
R (HIE AT SRR O, S A A H R
AR 03 AR SRR bR R A A 4 R AT L,
Foft A [a] B AR P 5 1245 31 58 4 AN ) B 3 25

AL Z IR IE N TR L5 PR A R B (1813),

R THEFRER

Table 7 The weight of evaluation factors

A+ L1 12 L3 M1 M2

H1 H2 H3 Vi V2 V3

A 0.038 0.016 0.006 0.077 0.031

0.012

0.166 0.068 0.026 0.358 0.146 0.056




URIEIRCX ity S 385528

282
. £100.0
g 100 917 900 O Aepkkhx
2 u O Aeskibrs
&2 80
= 66.7
¢ 7 ]
= 60
)
£ S 42.9
il% § 40 + 37.5
1.1‘(\ -
¥ 2 143 | |12:5
L5
< 0 0 0 0 0
< e T T
= wN o ER F ML ek B

KAEAE 7 fih Sampling agriculture products
B5 BEFFENMKTRKAKBERHER
Figure 5 The detection result of pesticide on agriculture products

with single—factor assess

| (EERRP e
63.6 676 B R
60
43.8
401

201

4.1
0 =5 - 0,
073 g 4 571 6 /1

KAE H A5y Sampling month
Eo BEFITEMATEE MR BRHER

Figure 6 The detection results of pesticide residue in different

A 25 5% R AE /%
The detected result of pesticide residue

time periods with single—factor assess

A AT TS YR R R BV YO <SR TS
PN FAMC A SRR . IR SR AR A SR
PRIV AAESE 2R MIAR GRS 3 45 Y e U4 444
FEHT, FERIERE T RITEAR 2GRS TS HES
KRR B LAY XA 22 25 T 1l 23 Fr A 52 A
WA NG LUE R

Kol 6 R I AE R GASC P A 4 45 R BEA TR L . MR
PEAFRAG AR AN ARG R 0 A [ 1 5] B 19 % 5k 75
YeAF DL HERE KBS B — ErEHE PR a5 2R, Bl s
PR S H 4 H 3H 6 1,4 Ay Z a4 2 Gl Ax
F)ZEMBUIN o A SCHR PP R A AR R TS Y
FEREHE 25250 (1 4) 5 R PEPEO 45 0 — 2 (HR 5
HAK 5 Redq B v T HARA 0y, X2 T 5 A4y
Kt R, ELER A ™ i A A 3 AR LA E 2R
B R BEEAR IR DL o SR A SCPP A Y 04 T 15 ]
Bery AR5 YRR HEXS LU, il ad 255 Z a1k I T2
PR, LR AN [R5 8] BEAN [ SRAE A ™ i AR R T3

AL DL, BEAE 35 T HH ARG 235 SR I Bl B R A e T 315
I GElE N (55N

3 #ie

ARSCERA AT A AR 25 5% B8 T 45 2R 1) 22 J 1k
R A LT AHP-E 58 i) 22 [] 54 24 5% B 75 e
LRAPENTT 15 XA 2™ il FP AR 255k BR 15 e i Dl ik
FrE MRS P . BEREHE— 2515 21 2% I ] Be A 114
WIRTG R LR VN EIRIFBEA T X HE o 35 [ AT
PABEA T AN [ DX A0 A 2 5% B 15 e 255 PRA Je X HE
AR SORE SCHR PN BT 2 B PR 45 2R 5 R GE s 1
PR TTIEER TR L, R AR SCHR Y OB REAS B 42 THi
b S WA 2 5 B TS B DL, A ROR AN R ™ b
AT s ] BEAR 24 5% B U e R JE A 22

S 3k

[1] Szpyrka E, slowik—Borowiec M, Matyaszek A, et al. Pesticide residues
in raw agricultural products from the south—eastern region of Poland
and the acute risk assessment[J]. Roczniki Panstwowego Zakladu Hi-
gieny, 2016, 67(3) :237-245.

[2] FLAR 5 . AT BN TR fifi A A rh e 25 5% B R AL LR F ST [D.
a R E RO RERE, 2012.

KONG Zhi-qiang. Fate of pesticide residues in edible agricultural
products by food processing and storage[D]. Beijing: Chinese Academy
of Agricultural Sciences, 2012.

[3] Rekha, Naik S N, Prasad R. Pesticide residue in organic and conven-
tional food-risk analysis[]J]. Journal of Chemical Health and Safety,
2006, 13(6) : 12-19.

413 3 mYRT FJ550, L RE S EPRE N EIE R 2 (CACO &

sl P 24 e R B B R S A o 0 X LE AR BT ST £ Tl B,
2009, 30(6) :380-382.
LIU Wen, YUN Zhen—yu, WANG Nai-lii, et al. Study on comparison
and analysis on standards of pesticide maximum residue limits in food
between international codex alimentarius commission and China na-
tional standards|J]. Science and Technology of Food Industry, 2009, 30
(6):380-382.

[5] B & DAFHRIAE T2 2y, PR RIERIE LR, ER iy

st B A LR R o A R PR M —— £ T AR 2 KR T B
I GB 2763—2016[S]. L3¢ :2016.
National Healthy and Family Planning Commission of PRC, Then Min-
istry of Agriculture of the People’s Republic of China, China Food and
Drug Administration. National food safety standard: Maximum residue
limits for pesticides in food (GB 2763—2016)[S]. Beijing:2016.

[6] KA, HkE Sy, mH2a B, 45 I AR 2 Bk B R BB BULIR
R R Z#24I, 2009, 11(4) :414-420.

SONG Wen—-cheng, SHAN Wei-li, YE Ji-ming, et al. Present situation
and development trend of MRLs for pesticides in and outside ChinalJ].
Chinese Journal of Pesticide Science, 2009, 11(4) :414-420.



B L% —FOE T AHP-ERURY £ N T4 IR B et A VE M Jr ik 283

(7] DEIEIDS, # P50, JEARMR . AR 2% B MR B AR B 58 5 M K R iy 2

JE ). P ERFEBEBE T, 2017, 32 (10) :1083-1090.
PANG Guo-fang, CHANG Qiao—ying, FAN Chun-lin. Prospects for re-
search of pesticide residue monitoring technique and construction of
monitoring systems[J]. Bulletin of Chinese Academy of Sciences, 2017,
32(10) : 1083-1090.

[8] ki, Bk, B 3%, 45 IR E RIS R T R I R T
i AT IR ). AR, 2017, 50(2) :332-347.

LI Zhi—xia, NIE Ji-yun, YAN Zhen, et al. Progress in research of detec-
tion, risk assessment and control of the mycotoxins in fruits and fruit
products[J]. Scientia Agricultura Sinica, 2017, 50(2) :332-347.

(9] B AR, EWIEE, FWEE . 5 B 28 o 12 Fh e 24 5% B A W %

LAt IRV TP (1], £ 2 2 LA T 24, 2017, 8(11) : 4491 -
4495.
GONG Chun—bo, WANG Zhao—-xia, DONG Feng—guang. Monitoring
and risk assessment of 12 kinds of pesticide residues in tea samples
sold in Yantai[]]. Journal of Food Safety and Quality, 2017, 8 (11) :
4491-4495.

[10] 2R HE, B, ARWeli, %5 . 2017 1242 B 3 40 3t K 4L & i

T B AL R B RN B PR AR 3 AT (0], RUR LB 4, 2017, 45
(30):83-85.
LI Jun-hui, LIANG Xian-long, SONG Xiao—wan, et al. Analysis of
vegetable pesticide residues and risk assessment in wholesale market
of parts of Anhui Province in the first half of 2017[J]. Journal of Anhuwi
Agricultural Science, 2017, 45(30) :83-85.

[LL] SRR, W7 W, 2 2, 45 b as B4 32 7 DX R A 2 3 B XU
WFSEN]. £ b LA BRI 2412, 2015, 6(5) : 1683-1690.

JIN Xin—xin, PAN Li-gang, LI An, et al. Risk estimation of pesticide
residues in pear in Hebei Province[]]. Journal of Food Safety and
Quality, 2015, 6(5) : 1683-1690.

(2] PEFEDY, B, FEARAR, 55 . @0 BB - 05 M B B2 =0

B B AR Al e 24 5% B OB ST I P E AR BERE T, 2017,
32(12):1384-1396.
PANG Guo—fang, CHEN Yi, FAN Chun-lin, et al. Tri—element inte-
grated technology of high resolution MS, internet, and digital science
constitutes technical platform for pesticide residues|J|. Bulletin of Chi-
nese Academy of Sciences, 2017, 32(12) : 1384-1396.

[13] M, 5 e, RLRIIE, A5 DRDINTIT A B s S A 24 5% B )
S ARl R, 2012, 39(13) :225-228.

XIANG Su-zhou, WANG Fu-hua, DU Ying—qiong, et al. Investigate
and assessment on pesticide residues on vegetables in Shenzhen City
[J]. Guangdong Agricultural Sciences, 2012, 39(13) :225-228.

[14] Ahmed M, Mamun M S A. Organic pollutants in food: Current status
of pesticide residues in Bangladesh tea[C]. Seminar on Organic Pollut-
ants in Food, Agricultural Products and Environment, Sweden: Uni-
versity of Dhaka and Uppsala University, 2012:141-148.

[15] Reichstein I, Healy K, James A, et al. Australian national residue sur-

vey — closing the loop on pesticide residue risk management for Aus-

tralian grain[J]. Julius—Kiihn—Archiv, 2010, 425 : 888-893.

[16] 5kAm 4, SRR, A EH, 55 . U0 H 4 A Sl 7 B SR AR 25 % IR

UL BB ST H S, 2013(14) : 81-87.
ZHANG Fu—jin, ZHANG Xin—xin, LI Guo—yin, et al. Status of pesti-
cide residue and regulation analysis in vegetables produced in Inner
Mongolia during the past decade[J]. China Vegetables, 2013(14) : 81—
87.

[17] AR, BN, BE %, 45 2R TEE SR 25 5% B i a5 A8 e o

A MU PEAG L] WA 2740, 2009, 21(6) :609-613.
WANG Dong—qun, HAN Min-hui, LU Hong, et al. The temporal-spa-
tial dynamic changes of pesticide residues in vegetables and the risk
evaluation of the vegetable quality and safety in Cixi City[J]. Acta Ag-
ricultural Zhejiangnsis, 2009, 21(6) :609-613.

[18] R¥E T, WAEEE, Wik, & . DU TIT B A 25 5% B i I 7
AR S ELRERL ] OS5 4R, 2016, 32(4) :490-493.

SONG Jing—yu, CAO Chu-jin, GAO Xin-tao, et al. Temporal varia-
tion and characteristics of pesticide residue in vegetable in a market
of Wuhan City[J]. Occup and Health, 2016, 32(4) :490-493.

[19] Jean S, Benoit M, Bosco T J, et al. Contamination of cowpea and by—
products by organophosphorous pesticide residues in Ngaoundere
markets: Dietary risk estimation and degradation study[J]. African
Journal of Food Science, 2013, 7(5):92-102.

[20] Tscheikner—Gratl F, Egger P, Rauch W, et al. Comparison of multi—
criteria decision support methods for integrated rehabilitation prioriti-
zation|J]. Water, 2017, 9(2):68.

201 BR 16, X %2 BRAELN, 55 SR T AT A AT n AR 2 5k B s e £ EL
PR R TR R, 2017, 34(10) : 347-351.

CHEN Yi, LIU Ying, CHEN Xing—ru, et al. Simulation and evaluation
method for pesticide residue pollution based on visual analysis tech-
niques[J]. Computer Simulation, 2017, 34(10) : 347-351.

[22] £t #k, EPCAE, 2 48 BURERG I I ik S R AR kM), b
ST AT, 2015:3-8.

DU Dong, PANG Qing—hua, WU Yan. Modern comprehensive evalua-
tion methods and case selection]M]. Beijing: Tsinghua University
Press, 2015:3-8.

[23] X8, R, Wi, 45 2R AT ACE T A B
I8 FBIEFELD]. R i S B IR, 2012, 42(7) :93-100.

DENG Xue, LI Jia=ming, ZENG Hao—jian, et al. Research on compu-
tation methods of AHP wight vector and its application[J]. Mathemat-
ics in Practice and Theory, 2012, 42(7) :93-100.

[24] BRAE AL LT B AT 2 245 T AR B b D). e R
AR AR, 2003, 27(4) 1 1-6.

CHEN Hua-you. Entropy method and application to determine weights
of combination forecasting[J]. Journal of Anhui University Natural Sci-
ence Edition, 2003, 27(4) : 1-6.

[25] Liang J, Shi Z, Li D, et al. Information entropy, rough entropy and

knowledge granulation in incomplete information systems|J|. Interna-

tional Journal of General Systems, 2006, 35(6) :641-654.



